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(57) ABSTRACT

The present disclosure provides a vehicle passenger tlow
statistical method, including: acquiring, by a server, door
opening time and door closing time of a vehicle during any
one door opening and closing process of door opening and
closing processes 1n a pending statistical period; acquiring,
by the server, a first set of images and a second set of 1images
in a carriage of the vehicle according to the door opening
time and the door closing time; and acquiring, by the server,
the number of on-board people and the number of off-board
people during the door opening and closing process accord-
ing to the first set of 1images and the second set of 1mages.
The present disclosure can improve efliciency and accuracy
of passenger flow statistics according to which an operation
plan of the vehicle may be optimized timely and effectively.
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image captured by each image capturing device in the carriage prior
to the door opening time, and the second set of 1mages includes an
image captored by each image capturing device m the carriage
subsequent to the door closing time
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The server acquires the number of on-board people and the number | 5103
of off-board people during the door opening and closing process
according to the first set of umages and the second set of 1mages
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A server acquires door opening time and door closing time of |~ 5101
a vehicle during any one door opening and closing process of
door opening and closing processes 1n a pending statistical period

The server acquires a first set of images and a second sct of 1images JS 102
in a carriage of the vehicle according to the door opening time and
the door closing time, where the first set of 1images includes an
tmage captured by each image capturing device in the carriage prior
to the door opening time, and the second set of 1mages includes an
image captured by each image capturing device m the carriage
subsequent to the door closing time

I

The server acquires the number of on-board people and the number |~ S103
of off-board people during the door opening and closing process
according to the first set of images and the second set of 1mages

FIG. 1



U.S. Patent Jan. 24, 2023 Sheet 2 of 5 US 11,562,307 B2

The server performs face identification according to passengers <1031
in the first set of 1images and the second set of 1mages to acquire L
a differentiated passenger 1n the first set of 1mages and
the second set of 1mages

The server acquires the number of on-board people and \/\S 1032
the number of off-board people during the door opening and
closing process according to the differentiated passenger

FIG. 2
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The server acquires a video captured in real time 5201
by each image capturing device in the carriage
8202
The server acquires emotion iformation —
of a passenger according to the video
5203

The server controls the vehicle according
to the emotion information of the passenger

FIG. 3
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VEHICLE PASSENGER FLOW STATISTICAL
METHOD, APPARATUS, DEVICE, AND
STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Chinese Patent Appli-
cation No. 201811540092.7, filed on Dec. 17, 2018, which
1s hereby incorporated by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to the field of communica-
tion technologies and, in particular, to a vehicle passenger
flow statistical method, an apparatus, a device, and a storage

medium.

BACKGROUND

With the congestion of urban traflic and the aggravation of
urban pollution, public transportation and green travel have
become a travel mode currently advocated by people. The
public transportation usually includes a bus, a subway, an
clectric trolley and the like. In order to optimize public
transportation scheduling and operation management, 1t 1s
usually necessary to perform passenger flow statistics during
operation ol a vehicle.

In the prior art, a manual statistical method or card-
swiping statistics are generally used for vehicle passenger
flow statistics, where the manual statistics usually consumes
a large amount of manpower and material resources, has a
long statistical period and cannot provide real-time data; and
the card-swiping statistics cannot take passengers who buy
tickets through coins or paper moneys into consideration.
Theretfore, 1n the prior art, data for vehicle passenger tlow
statistics cannot be obtained 1n time and accurately, and an
operation plan of a vehicle cannot be optimized 1n time
according to the passenger flow statistics.

SUMMARY

The present disclosure provides a vehicle passenger flow
statistical method, an apparatus, a device and a storage
medium to more accurately obtain on-board and off-board
situations of passengers during a door opening and closing
process of a vehicle, which can improve efliciency and
accuracy of passenger flow statistics according to which an
operation plan of the vehicle may be optimized timely and
cllectively.

In a first aspect of the present disclosure, a vehicle
passenger flow statistical method 1s provided, including:

acquiring, by a server, door opening time and door closing,
time of a vehicle during any one door opening and closing
process of door opening and closing processes 1in a pending,
statistical period;

acquiring, by the server, a first set of 1mages and a second
set of 1mages 1n a carrniage of the vehicle according to the
door opening time and the door closing time, where the first
set of 1mages includes an i1mage captured by each image
capturing device in the carriage prior to the door opening
time, and the second set of images includes an i1mage
captured by each image capturing device in the carnage
subsequent to the door closing time; and

acquiring, by the server, the number of on-board people
and the number of off-board people during the door opening
and closing process according to the first set of 1images and
the second set of 1mages.
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In a second aspect of the present disclosure, a vehicle
passenger flow statistical apparatus 1s provided, including:

an acquiring module, configured to: acquire door opening,
time and door closing time of a vehicle during any one door
opening and closing process of door opening and closing
processes 1n a pending statistical period; acquire a first set of
images and a second set of 1mages in a carriage of the
vehicle according to the door opening time and the door
closing time, where the first set of 1images includes an image
captured by each image capturing device in the carriage
prior to the door opening time, and the second set of 1images
includes an 1mage captured by each image capturing device
in the carriage subsequent to the door closing time; and

a processing module, configured to acquire the number of
on-board people and the number of off-board people during
the door opening and closing process according to the first
set of 1images and the second set of 1mages.

In a third aspect of the present disclosure, a vehicle
passenger flow statistical device 1s provided, including:

a memory;

a processor; and

a computer program;

where the computer program 1s stored in the memory, and
configured to be executed by the processor to implement the
method as described according to the first aspect.

In a fourth aspect of the present disclosure, a computer
readable storage medium having a computer program stored
thereon 1s provided, where the computer program imple-
ments the method as described according to the first aspect
when executed by a processor.

With the vehicle passenger flow statistical method, the
apparatus, the device and the storage medium provided 1n
the present disclosure, door opening time and door closing
time of a vehicle during any one door opeming and closing
process of door opening and closing processes 1n a pending
statistical period 1s acquired through a server; a first set of
images and a second set of 1mages in a carriage of the
vehicle 1s acquired according to the door opening time and
the door closing time, where the first set of 1images includes
an 1mage captured by each image capturing device in the
carriage prior to the door opening time, and the second set
of 1mages includes an 1image captured by each image cap-
turing device 1n the carriage subsequent to the door closing
time; and the number of on-board people and the number of
ofl-board people during the door opeming and closing pro-
cess are acquired according to the first set of 1mages and the
second set of 1images. In this embodiment, a differentiated
passenger 1s acquired according to sets of images collected
prior to and subsequent to door opening and closing of a
vehicle so that on-board and ofi-board situations of passen-
gers during a door opening and closing process can be more
accurately obtained, which can improve efliciency and accu-
racy ol passenger flow statistics according to which an
operation plan of the vehicle may be optimized timely and
cllectively.

BRIEF DESCRIPTION OF DRAWINGS

In order to illustrate technical solutions 1n embodiments
of the present disclosure or the prior art more clearly,
accompanying drawings used for description of the embodi-
ments of the present disclosure or the prior art will be briefly
described hereunder. Obviously, the described drawings
merely 1llustrate some embodiments of present disclosure.
For persons of ordinary skill in the art, other drawings may
be obtained based on these drawings without any creative
cllort.
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FIG. 1 1s a flowchart of a vehicle passenger flow statistical
method according to an embodiment of the present disclo-

SUre;

FI1G. 2 1s a flowchart of a vehicle passenger flow statistical
method according to another embodiment of the present
disclosure:

FIG. 3 1s a flowchart of vehicle passenger flow statistical
method according to another embodiment of the present
disclosure:

FIG. 4 1s a structural diagram of a vehicle passenger flow
statistical apparatus according to an embodiment of the
present disclosure; and

FIG. 5 1s a structural diagram of a vehicle passenger flow
statistical device according to an embodiment of the present
disclosure.

DESCRIPTION OF EMBODIMENTS

The technical solutions 1n the embodiments of the present
disclosure will be described hereunder clearly and compre-
hensively with reference to the accompanying drawings in
the embodiments of the present disclosure. Obviously, the
described embodiments are only a part of embodiments of
the present disclosure, rather than all embodiments of the
present disclosure. All other embodiments obtained by per-
sons of ordinary skill in the art based on the embodiments of
the present disclosure without any creative eflort shall fall
into the scope of the present disclosure.

FIG. 1 1s a flowchart of a vehicle passenger flow statistical
method according to an embodiment of the present disclo-
sure. This embodiment provides a vehicle passenger flow
statistical method, of which the executive subject 1s a server.
The method has specific steps as follows:

S101: a server acquires door opening time and door
closing time of a vehicle during any one door opening and
closing process of door opening and closing processes 1n a
pending statistical period.

In this embodiment, the vehicle may be a public trans-
portation such as a bus, a subway, a train and the like, which
may ol course be a pilotless vehicle (such as a pilotless bus).
The vehicle records door opening time and door closing time
during each door opening and closing process, and reports
same to a server. Certainly, the server may mitiatively
acquire 1t from the vehicle.

S102: the server acquires a {irst set of images and a second
set of 1mages 1n a carriage of the vehicle according to the
door opening time and the door closing time, where the first
set of 1mages includes an i1mage captured by each image
capturing device in the carriage prior to the door opening
time, and the second set of images includes an i1mage
captured by each image capturing device in the carriage
subsequent to the door closing time.

In this embodiment, at least one 1mage capturing device
(such as a camera) may be provided in the carriage of the
vehicle, and 1mage capturing may be performed in the
carriage Ifrom various angles, for example, a camera 1is
provided respectively 1n the front carnage, the rear carriage,
and the middle carriage. The camera 1n the front carriage 1s
oriented rearward to capture an 1image of the rear carriage,
and the camera 1n the rear carriage i1s oriented forward to
capture an 1mage of the front carriage. The image capturing
device may capture an 1image in the carriage in real time, or
may capture once per a predetermined time interval, or may
capture at a specific time (for example, capture only prior to
door opening and subsequent to door closing). In this
embodiment, after acquiring door opening time and door
closing time of the vehicle during a certain door opening and

10

15

20

25

30

35

40

45

50

55

60

65

4

closing process, the server acquires, according to the door
opening time and the door closing time, 1images captured by
an 1mage capturing device 1n a carriage, including the first
set of 1images captured by each 1image capturing device prior
to the door opening time and the second set of images
captured by each 1mage capturing device subsequent to the
door closing time.

S103: the server acquires the number of on-board people
and the number of off-board people during the door opening
and closing process according to the first set of 1images and
the second set of 1mages.

In this embodiment, the server may analyze the first set of
images and the second set of 1mages to acquire the number
of on-board people and the number of off-board people
during this door opeming and closing process.

More specifically, the step as described in S103 1n which
the server acquires the number of on-board people and the
number of ofl-board people during the door opening and
closing process according to the first set of 1mages and the
second set of 1images, as shown 1n FIG. 2, may specifically
include:

S1031: the server performs face i1dentification according
to passengers 1n the first set of 1mages and the second set of
images to acquire a ditferentiated passenger 1n the first set of
images and the second set of 1images; and

S51032: the server acquires the number of on-board people
and the number of off-board people during the door opening
and closing process according to the differentiated passen-
ger.

In this embodiment, the server may perform face i1denti-
fication on passengers in the first set of 1mages and the
second set of 1mages to acquire passenger identifiers, or
configure a passenger identifier for each identified passen-
ger, for example, perform face identification on each image
in the first set of 1mages to acquire passengers 001 and 002
prior to the door opening of the vehicle, and perform face
identification on each 1mage 1n the second set of 1images to
acquire passengers 002 and 003 subsequent to the door
closing of the vehicle, at this point, the differentiated pas-
senger acquired includes 001 and 003, that 1s, during this
door opening and closing process, the passenger 001 1s off
board and the passenger 003 1s on board. In addition, 1n this
embodiment, passenger 1dentification may also be per-
formed based on shapes of human heads and shoulders, and
features of head and shoulder shapes of each passenger 1n
the 1mage may be extracted to perform i1dentification. For a
specific 1dentification method, details will not be described
herein again.

Further, the server acquires a total number of on-board
people and a total number of ofl-board people in the pending
statistical period according to the number of on-board
people and the number of off-board people during each door
opening and closing process 1n the pending statistical period.

In this embodiment, the same processing 1s performed for
cach door opening and closing process in the pending
statistical period (for example, within one day) using the
above process, where the number of on-board people and the
number of off-board people during each door opening and
closing process are acquired and statistics 1s performed, so
that a total number of on-board people and a total number of
ofl-board people 1 the pending statistical period are
acquired, and then passenger flow statistics may be per-
formed in the pending statistical period.

It should be noted that the door opening time and the door
closing time 1n the above embodiment may also be replaced
with vehicle arrival time and vehicle departure time.
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With the vehicle passenger tlow statistical method pro-
vided 1n this embodiment, door opening time and door
closing time of a vehicle during any one door opening and
closing process of door opening and closing processes 1n a
pending statistical period 1s acquired through a server; a first
set of 1images and a second set of 1mages 1n a carriage of the
vehicle 1s acquired according to the door opening time and
the door closing time, where the first set of 1images includes
an 1mage captured by each image capturing device in the
carriage prior to the door opening time, and the second set
of 1mages 1ncludes an 1mage captured by each image cap-
turing device 1n the carriage subsequent to the door closing
time; and the number of on-board people and the number of
ofl-board people during the door opening and closing pro-
cess are acquired according to the first set of images and the
second set of 1mages. In this embodiment, a differentiated
passenger 1s acquired according to sets of 1mages collected
prior to and subsequent to door opeming and closing so that
on-board and ofl-board situations of passengers during a
door opening and closing process can be more accurately
obtained, which can improve efliciency and accuracy of
passenger flow statistics according to which an operation
plan of the vehicle may be optimized timely and effectively.

On the basis of the foregoing embodiments, as shown in
FIG. 3, the method provided in this embodiment may further
include:

S201: the server acquires a video captured 1n real time by
cach 1image capturing device in the carriage;

S202: the server acquires emotion information of a pas-
senger according to the video; and

S203: the server controls the vehicle according to the
emotion information of the passenger.

In this embodiment, vehicle operation may also be opti-
mized according to the passenger’s emotion. Specifically,
the server may acquire a video captured 1n real time by each
image capturing device in the carriage, and then perform
image analysis on the video to acquire the emotion infor-
mation of the passenger so that the vehicle 1s timely con-
trolled according to the emotion information of the passen-

ger to prevent the passenger from aflecting the operation of
the vehicle due to an abnormal emotion.

More specifically, the step as described in S202 1n which
the server acquires the emotion information of the passenger
according to the video may specifically include:

S2021: the server acquires a key frame 1n the video;

S52022: the server exftracts an emotion feature of the
passenger in the key frame, where the emotion feature
includes an expression and/or a behavior; and

S52023: the server mputs the emotion feature into an
emotion analyzing model to acquire the emotion information
of the passenger.

In this embodiment, the key frame of the video 1s first
acquired, where the key frame 1s a video frame that reflects
main information content of the video, and the key frame in
the video may be extracted by a method in the prior art, for
example, for a content-based analyzing method, the key
frame 1s selected according to a content change 1n the video,
and so on. After the key frame 1s acquired, the emotion
teature of the passenger, including the expression and/or the
behavior, 1s extracted based on the key frame, and then input
into a pre-acquired emotion analyzing model to acquire the
emotion mnformation of the passenger. The emotion analyz-
ing model may be a neural network model for which the
neural network may be trained through deep learning.

Further, the emotion information includes a parameter
characterizing an abnormal emotion, for example, the degree
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of emotional abnormality of the passenger may be charac-
terized by 0-100%, where 100% 1s extremely abnormal.

Further, the step as described 1n S203 1n which the server
controls the vehicle according to the emotion information of
the passenger may specifically include:

the server determines whether the parameter characteriz-
ing the abnormal emotion 1s greater than a first preset
threshold, and transmits a deceleration or stop instruction to
the vehicle 1f the parameter characterizing the abnormal
emotion 1s greater than the first preset threshold; and

the server determines whether the parameter characteriz-
ing the abnormal emotion 1s greater than a second preset
threshold 11 the parameter characterizing the abnormal emo-
tion 1s not greater than the first preset threshold, and 1f the
parameter characterizing the abnormal emotion i1s greater
than the second preset threshold, transmits alert information
to enable an operator to monitor the passenger in real time
according to the alert information.

In this embodiment, when 1t 1s determined that the param-
cter characterizing the abnormal emotion of a certain pas-
senger 15 greater than the first preset threshold (for example,
90%), 1t 1s then determined that there 1s a high probability of
the passenger threatening a normal operation of the vehicle,
and thus the deceleration or stop instruction may be trans-
mitted to the vehicle. The vehicle may automatically decel-
erate or stop according to the deceleration or stop instruc-
tion. Certainly, the vehicle may also be controlled by a driver
or a security oflicer therein according to the deceleration or
stop instruction. When 1t 1s determined that the parameter
characterizing the abnormal emotion of a certain passenger
1s not greater than the first preset threshold but greater than
the second preset threshold (for example, 60%), i1t indicates
that there 1s a certain probability of the passenger threaten-
ing the normal operation of the vehicle, and thus the alert
information may be transmitted to enable a remote operator
or an operator 1n the vehicle (a driver or a security officer)
to monitor the passenger 1n real time so that the vehicle 1s
controlled 1n time when the passenger threatens the normal
operation of the vehicle.

Further, when performing the face identification accord-
ing to the passengers 1n the first set of 1images and the second
set of 1mages to acquire the differentiated passenger 1n the
first set of 1images and the second set of 1images as described
in S1031, the server determines whether the passenger that
1s monitored in real time as described above belongs to the
differentiated passenger, that 1s, determine whether the pas-
senger gets ofl the vehicle, and 11 1t 1s determined that the
passenger has got ofl the vehicle, the passenger 1s released
from being monitored 1n real time.

In addition, statistics of the emotion information of the
on-board and ofl-board passengers may also be conducted 1n
this embodiment, that 1s, the emotion information of a
certain passenger during on-board and ofl-board 1s acquired,
and an emotional change of the passenger during the ride 1s
acquired to facilitate optimization of the vehicle operation
according to the emotional change of the passenger during
the ride as well as to improve service quality.

FIG. 4 1s a structural diagram of a vehicle passenger flow
statistical apparatus according to an embodiment of the
present disclosure. The vehicle passenger flow statistical
apparatus provided in this embodiment may perform a
process flow provided in the embodiments of the vehicle
passenger flow statistical method. As shown 1n FIG. 4, the
vehicle passenger tlow statistical apparatus 40 includes an
acquiring module 41 and a processing module 42.

The acquiring module 41 1s configured to: acquire door
opening time and door closing time of a vehicle during any
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one door opening and closing process of door opening and
closing processes 1n a pending statistical period; acquire a
first set of 1images and a second set of 1mages 1n a carriage
of the vehicle according to the door opening time and the
door closing time, where the first set of 1images includes an
image captured by each image capturing device in the
carriage prior to the door opening time, and the second set
of 1mages 1ncludes an 1mage captured by each image cap-
turing device 1n the carriage subsequent to the door closing,
time.

The processing module 42 1s configured to acquire the
number of on-board people and the number of off-board
people during the door opening and closing process accord-
ing to the first set of 1mages and the second set of 1mages.

Further, the processing module 42 1s configured to:

perform face 1dentification according to passengers 1n the
first set of 1mages and the second set of 1mages to acquire a
differentiated passenger in the first set of 1images and the
second set of 1mages; and

acquire the number of on-board people and the number of
ofl-board people during the door opening and closing pro-
cess according to the differentiated passenger.

Further, the processing module 42 1s further configured to:

acquire a total number of on-board people and a total
number of off-board people in the pending statistical period
according to the number of on-board people and the number
of ofi-board people during each door opening and closing
process 1n the pending statistical period.

Further, the acquiring module 41 1s further configured to
acquire a video captured in real time by each image captur-
ing device 1n the carriage; and

the processing module 42 1s further configured to: acquire
emotion mnformation of a passenger according to the video;
and control the vehicle according to the emotion information
of the passenger.

Further, the processing module 42 1s configured to:

acquire a key frame 1n the video;

extract an emotion feature of the passenger in the key
frame, where the emotion feature includes an expression
and/or a behavior; and

input the emotion feature nto an emotion analyzing
model to acquire the emotion information of the passenger.

Further, the emotion information includes a parameter
characterizing an abnormal emotion;

the processing module 42 1s configured to:

determine whether the parameter characterizing the
abnormal emotion 1s greater than a first preset threshold, and
transmit a deceleration or stop instruction to the vehicle it
the parameter characterizing the abnormal emotion 1s greater
than the first preset threshold; and

determine whether the parameter characterizing the
abnormal emotion 1s greater than a second preset threshold
if the parameter characterizing the abnormal emotion 1s not
greater than the first preset threshold, and 1f the parameter
characterizing the abnormal emotion 1s greater than the
second preset threshold, transmit alert information to enable
an operator to monitor the passenger in real time according
to the alert information.

The vehicle passenger flow statistical apparatus provided
in the embodiment of the present disclosure may be spe-
cifically configured to perform the method embodiments
provided above 1n FIG. 1 to FIG. 3, and the implementation
principles and the produced technical effects thereof are the
same as those of the foregoing method embodiments. Rel-
erence may be made to corresponding contents in the
foregoing method embodiments, and details will not be
described herein again.
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With the vehicle passenger flow statistical apparatus pro-
vided 1n the embodiments of the present disclosure, door
opening time and door closing time of a vehicle during any
one door opening and closing process of door opening and
closing processes 1n a pending statistical period 1s acquired
through a server; a first set of 1mages and a second set of
images 1n a carriage ol the vehicle 1s acquired according to
the door opeming time and the door closing time, where the
first set of 1mages includes an 1mage captured by each image
capturing device in the carrniage prior to the door opening
time, and the second set of images includes an i1mage
captured by each image capturing device 1n the carriage
subsequent to the door closing time; and the number of
on-board people and the number of off-board people during
the door opening and closing process are acquired according
to the first set of 1mages and the second set of images. In this
embodiment, a differentiated passenger 1s acquired accord-
ing to sets ol 1images collected prior to and subsequent to
door opening and closing so that on-board and ofi-board
situations ol passengers during a door opening and closing
process can be more accurately obtained, which can improve
elliciency and accuracy of passenger tlow statistics accord-
ing to which an operation plan of the vehicle may be
optimized timely and effectively.

FIG. 5 1s a structural diagram of a vehicle passenger tlow
statistical device according to an embodiment of the present
disclosure. The vehicle passenger flow statistical device
provided in the embodiment of the present disclosure may
perform a process flow provided 1n the embodiments of the
vehicle passenger flow statistical method. As shown 1n FIG.
5, the vehicle passenger tlow statistical device 50 includes a
memory 351, a processor 52, a computer program, and a
communication interface 53, where the computer program 1s
stored 1n the memory 51, and configured to be executed by
the processor 52 to implement the vehicle passenger flow
statistical method described 1n the above embodiments.

The vehicle passenger flow statistical device provided 1n
the embodiment as shown 1 FIG. 5 may be configured to
perform the technical solutions of the foregoing method
embodiments; and implementation principles and technical
cllects thereotf are similar to those of the foregoing method
embodiments, for which details will not be described herein
again.

In addition, this embodiment further provides a computer
readable storage medium having a computer program stored
thereon, where the computer program i1s executed by a
processor to implement the vehicle passenger flow statistical
method described in the above embodiments.

In several embodiments provided in the present disclo-
sure, 1t should be understood that the disclosed apparatus
and method may be implemented 1n other manners. For
example, the described apparatus embodiments are merely
exemplary. For example, the division of the units 1s merely
a division of logical functions and there may be other
divisions during actual implementations. For example, a
plurality of units or components may be combined or
integrated into another system, or some features may be
omitted or not performed. In addition, the presented or
discussed mutual couplings or direct couplings or commu-
nication connections may be indirect couplings or commu-
nication connections through some interfaces, apparatuses
or units and may be implemented in electronic, mechanical,
or other forms.

The units described as separate parts may or may not be
physically separate, and parts shown as units may or may not
be physical units, that 1s, may be located in one position, or
may be distributed on a plurality of network units. A part or
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all of the units may be selected according to actual needs to
achieve the objectives of the scheme in the embodiments of
the present disclosure.

In addition, functional units 1n the embodiments of the
present disclosure may be integrated into one processing
unit, or each of the units may exist alone physically, or two
or more units are integrated into one unit. The above
integrated unit may be implemented 1n a form of hardware
or 1n a form of hardware plus a software functional unait.

The mtegrated unit implemented 1n the form of a software
functional unit as described above may be stored 1n a
computer readable storage medium. The above software
functional unit 1s stored 1n a storage medium, and includes
several instructions for enabling a computer device (which
may be a personal computer, a server, or a network device,
etc.) or a processor to perform a part of steps of the method
described 1n the embodiments of the present disclosure. The
foregoing storage medium includes: any medium that can
store program codes, such as a USB tlash disk, a mobile hard
disk, a Read-Only Memory (ROM), a Random Access
Memory (RAM), a magnetic disk, or an optical disc, etc.

It may be clearly understood by persons skilled 1n the art
that, for the purpose of convement and briel description,
division of the described functional modules 1s merely
described for illustrations, in practical use, the described
functions may be assigned as desired to different functional
modules to implement, that 1s, the internal structure of the
apparatus 1s divided into different functional modules to
implement all or a part of functions as described above. For
a detailled working process of the described apparatus,
reference may be made to corresponding process in the
foregoing method embodiments, and details will not be
described herein again.

Finally, 1t should be noted that the foregoing embodiments
are merely mtended for describing the technical solutions of
the present disclosure other than limiting the present disclo-
sure. Although the present disclosure 1s described 1n detail
with reference to the foregoing embodiments, persons of
ordinary skill 1n the art should understand that they may still
make modifications to the technical solutions described in
the foregoing embodiments, or make equivalent replace-
ments to some or all technical features therein; however,
these modifications or replacements do not make the essence
of corresponding technical solutions depart from the scope

of the technical solutions of the embodiments of the present
disclosure.

What 1s claimed 1s:
1. A method for controlling an operation of a vehicle,
comprising;

receiving, by a server, door opening time and door closing
time of a vehicle during any one door opening and
closing process of door opening and closing processes
in a pending statistical period from the vehicle;

acquiring, by the server, a video captured in real time by
cach 1mage capturing device 1n a carriage, and per-
forming 1mage analysis on the video to acquire a {first
set ol 1mages and a second set of images 1n the carriage
of the vehicle according to the door opening time and
the door closing time, wherein the first set of 1mages
comprises an 1image captured by each image capturing
device 1n the carriage prior to the door opeming time,
and the second set of i1mages comprises an image
captured by each image capturing device in the carriage
subsequent to the door closing time;
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performing, by the server, face 1dentification according to
passengers 1n the first set of 1mages and the second set
of 1mages, and configuring a passenger identifier for
cach identified passenger:;

determining, by the server, a diflerent passenger identifier

between passenger 1dentifiers of the first set of 1images
and the second set of 1images, and acquiring a difler-
entiated passenger corresponding to the different pas-
senger 1dentifier;

acquiring, by the server, a number of on-board people and

a number of ofl-board people during the door opening
and closing process according to the differentiated
passenger; and

controlling, by the server, the operation of the vehicle

according to the number of on-board people and the
number of off-board people during the door opening
and closing process.

2. The method according to claim 1, wherein after the
acquiring the number of on-board people and the number of
ofl-board people during the door opeming and closing pro-
cess, the method further comprises:

acquiring, by the server, a total number of on-board

people and a total number of off-board people 1n the
pending statistical period according to the number of
on-board people and the number of off-board people
during each door opening and closing process in the
pending statistical period.

3. The method according to claim 1, further comprising:

acquiring, by the server, emotion information of a pas-

senger according to the video; and

controlling, by the server, the vehicle according to the

emotion information of the passenger.
4. The method according to claim 3, wherein the acquir-
ing, by the server, emotion information of a passenger
according to the video comprises:
acquiring, by the server, a key frame in the video;
extracting, by the server, an emotion feature of the pas-
senger 1n the key frame, wherein the emotion feature
comprises an expression and/or a behavior; and

inputting, by the server, the emotion feature nto an
emotion analyzing model to acquire the emotion infor-
mation of the passenger.
5. The method according to claim 3, wherein the emotion
information comprises a parameter characterizing an abnor-
mal emotion;
the controlling, by the server, the vehicle according to the
emotion information of the passenger comprises:

determining, by the server, whether the parameter char-
acterizing the abnormal emotion 1s greater than a first
preset threshold, and transmitting a deceleration or stop
istruction to the vehicle 1f the parameter characteriz-
ing the abnormal emotion 1s greater than the first preset
threshold; and

determiming, by the server, whether the parameter char-

acterizing the abnormal emotion i1s greater than a
second preset threshold 1f the parameter characterizing
the abnormal emotion 1s not greater than the first preset
threshold, and 1t the parameter characterizing the
abnormal emotion 1s greater than the second preset
threshold, transmitting alert information to enable an
operator to monitor the passenger 1n real time accord-
ing to the alert information.

6. A system, comprising: a processor, and a memory for
storing a computer program which, when executed by the
processor, causes the processor to:

recerve door opeming time and door closing time of a

vehicle during any one door opening and closing pro-
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cess of door opening and closing processes 1n a pending
statistical period from the vehicle; acquire a video
captured 1n real time by each image capturing device 1n
a carriage, and perform 1image analysis on the video to
acquire a first set of 1images and a second set of 1images
in the carriage of the vehicle according to the door
opening time and the door closing time, wherein the
first set of 1mages comprises an 1mage captured by each
image capturing device 1n the carriage prior to the door
opening time, and the second set of 1mages comprises
an 1mage captured by each 1mage capturing device 1n
the carriage subsequent to the door closing time;
perform face 1dentification according to passengers in the
first set of 1mages and the second set of 1images, and
configure a passenger identifier for each identified
passenger;
determine a different passenger identifier between pas-
senger 1dentifiers of the first set of 1mages and the
second set of i1mages, and acquire a diflerentiated
passenger corresponding to the different passenger
identifier:;
acquire a number ol on-board people and a number of
ofl-board people during the door opening and closing
process according to the differentiated passenger; and
control the operation of the vehicle according to the
number of on-board people and the number of ofl-
board people during the door opening and closing
pProcess.
7. The system according to claim 6, wherein the computer
program further causes the processor to:
acquire a total number of on-board people and a total
number ol off-board people in the pending statistical
period according to the number of on-board people and
the number of ofl-board people during each door open-
ing and closing process 1n the pending statistical
period.
8. The system according to claim 6, wherein the computer
program further causes the processor to:
acquire emotion information of a passenger according to
the video; and control the vehicle according to the
emotion mformation of the passenger.
9. The system according to claim 8, wherein the computer
program further causes the processor to:
acquire a key frame 1n the video;
extract an emotion feature of the passenger in the key
frame, wherein the emotion feature comprises an
expression and/or a behavior; and
input the emotion feature nto an emotion analyzing
model to acquire the emotion mformation of the pas-
senger.
10. The system according to claim 8, wherein the emotion
information comprises a parameter characterizing an abnor-
mal emotion;
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the computer program further causes the processor to:
determine whether the parameter characterizing the
abnormal emotion 1s greater than a first preset thresh-
old, and transmit a deceleration or stop instruction to
the vehicle if the parameter characterizing the abnormal
emotion 1s greater than the first preset threshold; and

determine whether the parameter characterizing the
abnormal emotion 1s greater than a second preset
threshold 11 the parameter characterizing the abnormal
emotion 1s not greater than the first preset threshold,
and 11 the parameter characterizing the abnormal emo-
tion 1s greater than the second preset threshold, transmit
alert information to enable an operator to monitor the
passenger in real time according to the alert informa-
tion.
11. A non-transitory computer readable storage medium
having a computer program stored thereon, wherein the
computer program implements a method for controlling an
operation of a vehicle, the method comprising:
recerving, by a server, door opening time and door closing
time of a vehicle during any one door opening and
closing process of door opening and closing processes
in a pending statistical period from the vehicle;

acquiring, by the server, a video captured in real time by
cach 1mage capturing device i1n a carriage, and per-
forming 1mage analysis on the video to acquire a first
set of images and a second set of 1mages 1n the carriage
of the vehicle according to the door opening time and
the door closing time, wherein the first set of 1mages
comprises an 1image captured by each image capturing
device 1n the carriage prior to the door opening time,
and the second set of 1mages comprises an image
captured by each image capturing device in the carriage
subsequent to the door closing time;

performing, by the server, face 1dentification according to

passengers 1n the first set of 1mages and the second set
of 1mages, and configuring a passenger identifier for
cach i1dentified passenger:;

determining, by the server, a diflerent passenger identifier

between passenger 1dentifiers of the first set of 1images
and the second set of 1mages, and acquiring a difler-
entiated passenger corresponding to the different pas-
senger 1dentifier;

acquiring, by the server, a number of on-board people and

a number of off-board people during the door opening
and closing process according to the differentiated
passenger; and

controlling, by the server, the operation of the vehicle

according to the number of on-board people and the
number ol off-board people during the door opening
and closing process.
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